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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact and inexpensive 
zoom lens which has sufficient image forming performance when 
applied for a digital still camera or the like and also has a small front 
lens diameter by making at least on surface of a 1 st lens group 
aspherical and making a 3rd lens group include a cemented lens 
whose surfaces are both aspherical. 

SOLUTION: The 1st lens group 1G has one positive lens or one 
negative lens and one positive lens and at least one surface of the 
1st lens group 1G is made aspherical so that the positive refracting 
power decreases with the distance from the optical axis. 
Consequently, the on-axis thickness of the 1st lens group 1G 
becomes small and the front lens diameter can be made small. 
Further, the power chromatic aberration at the short-focus end and 
the coma aberration at the long-focus end can excellently be 
corrected. A 3rd lens group 3G includes at least one positive lens 
and at least one cemented lens of a positive and a negative lens. 
Both the surfaces of the cemented lens are aspherical. 
Consequently, the spherical aberration, chromatic aberration, and 
astigmatism can sufficiently be corrected. 
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(54) [XHa&ft] X-AU>X 



(57) imm 

V «c + # *»«6ttflB Sr-fr U * fflffiflrt* /hS^ay^ 

.fe«^«/3*«lc|»L, Si u->Xi|<i:l2l/>XM 
HM*Wjiiu S2 ^>X»i|g3 ^>-XBcoBIH^j*/> 

x^^i>T, S 1 ^>XKt±iEu>Xi tfc«fS % ifcti 
ftU^X 1 tScfcjE^>-Xi feoo 2 fet$/£-C\ Si U-vX 

£*i*'>i" 5 sJNSRSB £ L, |2U> X|£ ji 1 fee/) ft u > X 
> 1 ^).iEi^>x^ ^3 u>xmr<t h 1 fee/) IE 
u > * cir IE u > x- > ft u > X t $ ixtzmS- \» > X 

t £a<^ i££-u> X^jaEfffljjwfB^^ij-c^So" 
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e>ft«^a^co*»ic(aL, miasm u->x«tw»ie» 
2 ^>x»<oiniiH^«;jaL, to. HMaK2u>x«t 

AMES 3 ^vX-«cr5[iniffl^tt'>i-5J: 9lc>&< <h t»mi 

u>xe^<t wise w 3 uyxwit^x-^i/ 

&fcfi£u>X 1 ftirjEUVX I ttcQ2tt«jST\ flute /0 
^ 1 U->XBtO'>&< <b fc 1 \K&ytWj*t>Mi\Z>lcV£\i* 

jEoimmtjm&'p'rzimmt u nfiis^2 u-vxBia 

£ t> I &(/)|i/vX^>/j:< £ t> 1 tfccoiEu^X 
b&'SZt^ MRS! 3 u>Xpfi/>/j:< <t t> l tfea>jEi"> 
X t IE u > X" i t u > X //ig ^ ^ |i/- c />^ < t^ltSc 

u> Xt iiufQ^^ u >X(/>nEHRi|cO0i;^ 

£Rlj-C& £*HMiJ[ £ "T 6 X— A u > X Q 

B»f*«r*-rs«3 u^XBJ:t)«fiK$n, £j££JB*> 20 
kftfiL£«^to£»fc:HU HufStSi U'VXBfcflMEjB 
2 i^^X»(OBniHA?itaiL, fl.o, hu!E^2 u>Xg|<i: 
nfifEIgS i^^XB(/>|Bll»^i*'>i-5 J: -3 lc>ft< £ t>Bu 
H£jg2 u>-X^<!:nijteE3 U>XWlt6X-i,i/ 
>-X(c*>^"C, fiutd^l U->X»f±iEU>'Xl.tk«/S, 

!R 1 i/>XBw>ft< £ ^ l ESr*:W/j>«bBtns<c^i^ 

iEcoaw^^Bt^-rsi^JSffit u mife^2 u>xb«: 

'><£< t i t5c^A^>X<i:'>/jr< £ i tfctDiE t">X 
2 uvXBcolfflfM^WjnL, to, iW8E!S2 u>XB£ 40 

iwaesff 3 u> x8¥coraiPH^«/>i-s «t 5 ic>fc< <t htm 

>X(c^^r, mifd^i u>XBiiiEu>Xitt»fS % 

& fctt ft u > x 1 ft t iE u > x 1 fee/) 2 tfc«/«-c\ nfjis 

'li ^> *Bt/v>*e< t b 1 iS«:3t!(*A»ibHlii5ict4t^ 
IEc/>SXW*^«'>-*-^ J: ■? *IN«ffit L, IW8ESS2 u> 
XB!*'>/c< > i> 1 ftc/)^u> x^/>^< l. ^ , gr^iE 
^ > xt t r ^^, AMES 3 1- > XBiaWfcflUI J: t-j mHic 2 
ft^TEu> x> i fe(/)|uvx\ tin ftioiE^>x 
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>Xif. ■*coiBSf*Sr-firi-5JB2 i/yXB, 3fcWcsE(0 
H*r**:#i"5*3 i/^Xfl J: 9 mfSLZti* mm*fflifr 

2 u>xi$corar^^itADL, io 4 mm2 u>x^t 

mm 2 i/yxl^it^x-A u 

> X{c^i/>T, HufE^ l u-^XWii, ^(7)@^r^J^r^'^- 

ixfc'>*< H l ftcog^u>X^^, miiE^2 
XffatjcfljEjB 3 uvx»f±-t4x^n'>/j:< 1 1 1 feco 

■5 ft 4m W& t L ^ » tt t i" § X - A u- > X 0 

H«f*«:#i-5!B3 u^XWJ: f9«j*Six, SAKjftMH^^ 
bft.*./SJH^<o*«jc|BL, ^12^1 u>X«i:WIB* 
2 U^X»0)rflRi^if»PL, Ao, WiB!B2 UVX»t 
huIS^3 ^^XBoBHIAS*'>i--5«t 5(cflfrlB!B 1 
X», mjfS^2 u-^XW&r^HuiSSS u-^X«^#«3 

Au>x(c4o^r, iuissi u->xe¥{ijEu->-xi ^ 

/rSc, ^fctift U^Xltfc^IEUVXl ftco2fetH^T% 
Huiem l u->-X^co/>ft< £ t> l ^^r*«i^P>f«KS(c: 

B(i'>ft< 1 1> 1 fe^u>x'^M< 1 1 1 tfccoiEU' 
>X<h^^^. N fuf2^3 uyXi$l^>/j:< £ t> 1 few IE 
^>XtiEU'>Xi:Au>Xi:^«*StLfc/>4< ^ 

mmmx'&zz t **ftmt-rz> x— ^ u>x 0 

[ffljfcif 6] ftffflWJ:!?, jE<oS*f*«r#i-5!Bl u 
mtirtJ&Girzms 9fJS/&£*i, fiiftjftMA' 

2i/yxwn»i, s.o % mmm2^^xut 

XB, mffsm2 ^>x^&L>'nfjfE!g3 uyXB^M^ 
mia!S2 u>XB{4ttOPJ^, to, H?jiS^3U>-X 

B^WRijic^©j^n^ t > nfrteB 1 u-vx»{± 

*».^«-CliHJ*jfe3Hlc*f LT«jRcttJ(c«Wi $ fiS X- 
Au>X(cio^T, Rufd^l ^>X«(ijE>>Xi «c« 

^fc(±Mu>Xi ft^IE^>Xi fe(/)2fef^J5Sc<b 
L, ntifdM2 L^yXB(i/>/i< > t 1 ftcofl u> X£ '> 
ft< 1> 1 -fecoiEuvXi: HuteM3U>XB 
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iS^IWtS<!:-r6Mc/)^^^^^-r6 / >^< <t k l ftco 

£'>fr< <t t> l ft<o$MX/7X u>X£^fr z k 
k t6X-A ^>x o 

U^XiftJ; rjtffric^^ &£.,k#fitfj> 
6-^r^^—(/)^f^(^(^L, ntjftl^l t->X^ffrfe|g 

>-xp, mzm2 ^>x^^t>'fiMtsm3 u>xufr&W) 

i/>x(c^di>r, filial u^x^^iEuvxi 

itiiii/yxi ft<hiEu>xi ftc/^ftf^-c. 
mjfS^ l uyXS|(/)/>/j:< £ ^ i Sj^^b^^i:: 

u>X|jm/>ft< i: t> 1 M^X^H^ k t) 1 ft 
c/)IEU>X<!:&^^ Ruf£M3 U>Xp{i#jf^:fRijJ: ^||H 
IC 2 &60IEU>X£ l |j((/)Mi/yX, ^Ltl|j((/)Ii/ 
> Xco4 ftfMT\ Hufd^3 u>X^c/>>^< £ k i ej 

^ s w m m x~th 6 i t % m t -r z> x - m> u > x ; 

>"XR, &</:>/FS#r/j£#1-6f5 2 u>Xgf, ^O'IcIEgo 
2 U>-X8$c/)RnPa^ifADL, fi.o, fltJlE^ 2 U > X|£ £ 

>xw, Fftte^2 u->X8$& 0^12113 uyxi/j^i 

f1tjfd^2 U>Xffiif^(|iJ{c, Romjf£^3U>X 

is £48 t? S «R jfiW icitLri^ ft: fRij (c ^i/j £ n -5 x- a 
u>Xic^ot>r, Hut&^i uyxiii M(nmtitJj&& 
-Ta'>/j:< <t I, 1 ftcoy^x^ V is>*klE<nmtJTjj 
&k'-rz>'J?ti:< k h 1 ftco:7 0 7x^ .y ^ ^>X£^fg^ 
3*Lfc'>fc< cbt> 1 ftco**u^X£$^ nutS^2 u 

>x^^t>*ntjfe^3 u>x»(i-tn^ii'>*< £ t> 1 ft 

#7 x u > X - t ^ 1# j» t a x - a u > 

x« 

5 ^HBRifij -Cft © ~ > t ^ 5 tif^rl 1 £7"- (2 5 ME 

ifilttOX— u> x\ 

1 0 j Hutegi 3 u > xwwjEcojfflflf*^*^" 
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u->x 0 

1 1 ] huIB^ 1 i/>X8w>ft< 1 1> 1 ft co 
^ U V Xri> |^ T ^ y /u % T'fS/5it * tt T ^ 5 w t & 

2] aTw*tta«:lst5;tttt»i: 

>x„ 

4 < f 1/ f w< 1 2 

/0 1 . 6 < 3T/03«< 3 

f& I, fi :HUlSSl ^>X»<D^ffiBt 

fw : fffifex— Au>-X(7)^j|i^^r*co^^gEgi 

u->-X8f(7)jfiWi«f^ 

[IS^Il 3] ^WRi|J:t9, iEW@W^€rW-rs^i 

u-^xsf, Hfjte^2 u-^xif^t>'sntB^3 i/>xb^» 
^xicfcu^r, Hffgasg 1 u-vximiEu-vxi ftffiffijt, 

^^S-T^ d t M^6X-Ai/>X 0 
JO 4 < f 1 / f h < 1 2 

1 . 6 < (131/ ft2*< 3 

ibl, f 1 : mmmi U>XW<OjR^E«| 

f w : WiSX~AU>-X<7)^^T*<0^^5EBf 
/^w^: /^3T : *n^nfiJ»^»t*J»/S*'CW«Jia»3 
^>X»(^jft(*««* 

[|g*rii4] Bp«0fc, Huie^2 uvX^irBfrte 
*3 u>X»i(0|BJIcEBL, «HE!R3 u>X»*»ift 

b 1 3co^ftL^ l xK^IEgc^X— jU uyX 9 
^ [W*JI 1 5 ) Rfjfd^ 2 u>XB(0J»jSEHIS: f 2 1 

^rffl^-r^r k&ftmt-rzm&m 1 /j^ i 4^^-rn 

1 Jltcfa«6<^X— jU u>X q 
-1. 9 < f 2 / f w < - 1 . 3 
[fit**! 1 6] itrffeiS2 k>X|¥(c#*iiS-Siu> X 
co©W*S: Nm k -t Z> k ^XTcn^^m^-t^ z k & 

wmk-tz>m&r% 1 1 5</)i^n/j^ 1 xiiciEitox 

— jU U> X 0 
1 . 6 5 < Nm 

50 Hg^OlMffl^l^J 



-3- 



5 

[0 0 0 1 ] 

[36WcojR-T6tSW»IF] Lexicon 

y , "fit 9 tvli A 7{>L< !itr*t^^ 7£?(CigL 
Ac 4 fitW±</;> SMfHt £: o /M!c» X - A \, >■ xtcBB-*- 
6o »lc, l 0 0^®iRW±wfliiif*v f ^^/u^^/u* 

[0 0 0 2] 

x'— a u>yC£ Ltd 3«s*(/>K»j.tcox-- a u> 

X£ Lt, WOB^p 10-3 0 7 2 5 8^®^{C^;ft 

co£*2 UVX^J: 9&<5 28¥X— *fcl**fiQ 
EStff^GO??! 1 i/yXp, IEGO/EFr7}cog$2 uyxl, IE 

[0 0 0 3] 3E«J.t# 4 f#JW±cO X — A U > Xt'fi, ^ 
^4 - 8 3 2 1 4*4*»"^ #0^8 - 2 7 1 7 8 8 

J: 9 fr£ 3 B$X— i/>X»blitt^c 
[0 0 0 4] 

tz ft (so s rr ^7 c/) u > x m& 9tm t c #> 5 , 2 » x— a u > 

£ » i?ifSi, j& £38 T- co^ft ux 36-^ feilx SS 

[0 0 0 5] — WH¥4-8 3 2 1 

I*, i/> X«fi8ttlSS:ffi*/>/j: < L/c 5 fl*«b 6 f#X— * 

[0 0 0 6 ] »BH¥8 - 2 7 1 7 8 8 

tt, t^twi/yx^^f of^x-Ai/ 

>X£^0l*^rt ? <c£jftTl^5J&*, -WiO 1 OO^Ii 
[0007] *MiWii±KcoflH«c«^/£$n/rt^ 

"C\ :^"^Hjl(/)X-AU>X[j:l 0 0 7J®^aiWCCD 

L , mi3£f£/j^h£^=* h -C^fffifrX— t->X£ 

filfftL J: <iri^5 fcc»-e#>5 0 
[0 0 0 8] 

[ 3BH & iff*"*" <o A I ±ieco @ W(i Tf£ tso^Bk 

5 ^ > x-> u| u > X £ bf o c 
[0 0 0 9 ] ( i ) ttftlMJ: *) % IE<oJa«f**r.fr-rs« 
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l i/>XB t tcoS^^#f^l2u>X^ &o<(c 
iEco»lff*S:*-r6JB3 i/>X8J: 0«rt*tL, SMkjA 

E!B2 U>XB*w|BIIW^fll*DL, io v WEIB2 L">X 
flldr flutes 3 U'^Xpcoffflr^W^-TSJ: 9<c>ft< t 
Lfium^2 i">XW4:jWEJB3 i^yX^»||it5X- 
au>X{c^o^t, ffiEfBi i^>XB(±jEu>xitk« 
nJL * fcli* L^>XiftiEuyXi &<n 2 #«i*-e, 
tfJEJB I u>Xpco'>&< t (, i ffi«:*mi^blBttS«c 

>Xb*^2+. meff 3 i/yx»ii'>4< i b l ft^SE 

[ooio] (2) «5(*«J:ij, JE<r>mVtt)*:#-fZ>$5 
1 U>X», fttf)Bff^S:#t5B2^yX8, ^t^(c 
jEcoJB«r^Sr-ft-t-5K3 uvXBJ: 

huIBM2 u>XBtiEg3 ^>XBA?»«ii-5X-A 
U>X(C*5t>-C, IWEIB1 u-vX»ttiEu>Xi«c« 
rifc, *fc«i*u>Xitfci:jEu>Xi«r<0 2tk«rt-C, 
Hijfe^ 1 i/yX8w>ft< t b l ffi*:*(|li^e>lfllix5Jc 

u-^X»(i'>*< t t) 1 ftO*u>Xf>^< 
(/)EuyXi^^ huES3 u^XBii. '>*<tfc 

>Xtm, fl.oiE<oJB«*«r#-f5'>ft< t fcltt 

[0011] (3) tt»«J:ij, 3EoJB«r*S:*-4-SJB 
l i/vX8, fte)IJr*S:* , t5»2u>XB, 3fet/(c 
iEcojffl«f/jS:#-r6JB3 u>Xg|J: Oifijc^^ 
4B*^**#.a^K»(-IBIL, fflEfRl i/^XBtm 
122 u>-XBco|ailH* ? lt flnu £o, mjfsm2U>X^ 
^ «tRuE^3 u>Xp£/)rHll^^^>-T-5 J: 5IO/j:< t b 
huE^2 uvX8¥,tBfiES3 ^^Xif^lf^X-i, 
I/>Xic^^T, huE^I u>X^iiIEu>Xi ttffl 
fife, St(i*l/yXl tfctjEU->Xl tt<0 2tt«j*-t\ 
nuE^ l u>X8fc/)/>/^< ^ ^ l S^7 , clfti/j^6gltLo{c 

fiE^IE(7)®W7^/JM^>-r6 «t L, HUE* 2 

i->X8f{iW< > t i fec/>ft u>Xi'><c< t t l tfc 
coiEu>Xi:S:^, «rEiB3 u>XBii«i*iJ: 9NH 
{c 2 frtOlEu> x'> i ftco*i/>X, ^Ltl ftcoiEu 
>X(f)4ttB/«T, hnEI3 U>XgfcO/>^< i 1 ffi 

so ^#9i-c*s : t tsx-i» i/>x, 
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[0 0 12] (4) VoMMk *)* JE<nmffit}&4i'-FZ>m 
1 u>xg^ $k(nmffit)$:4i^-?>m2 u>-Xi^ to'c 

12^2 ^vX»<DjBJHM*JfanU MIBSR 2 u>-X 

a*<tifflfa!&3 u>^cor B 1l^^^>i--5 J: 5lOfc< £ 

fc ante is 2 u>x»i:Bfjia*3 i/yxB^sntsx- 

4ri~Z>'Pte< <b fc i tic<n'?7X s ?-<y9 u>X£iE<7>JB#r 
*Sr*'i-S'><C< <t fc l fe^^x^ y * u^X^/jqg 
■&*ii*: / >*r< £ fc l ft^S^U'VXSr^^, fffiaaSS2 

^v-xB&t/iiMaKs is>xm*^t%fti'Pte< £ fc i 

< £ fc 1 iffi**l**^l«^SIctti^iE<oJffl*r*3&?jt'>-r 
6 J: -) tt#J*iB tLt:i £$^£5: £ -r 6 X— a u > x 0 

[0 0 13] (5) *{*«J:!9, JEviJ&ffitf&ti-tZm 
l i/>XS$, |(/)lHr^^t6l2u>xl, SfetWc 
iEcoJSCf^Sr^-r6^3 u^XB ft. 
«a*^ft#.#,iSB-co*f*(ciSL, flutes l u^xWitW 

&tffimm3 i^vXftcolHHI^i*^-*-* J: 9 (Cruise i 
^>xin, HijfdH2 u->xp&ucHfjta^3 uyxp^^ 
Hftia^2 u>x»(iflft«tc % E.OHute^3 u> 

IlMt'fill^lc^ Lttt*«lc»BiStL5X- 
Au>X(c^v>-c, Huteffli u^xw«i]Eu>xitk« 

Sfcli-ftl^vX t ftt^IEUVXl .«cco 2 tfc«^JcT% 
RufSH l u>XB(0'>ft< £ fc i ®£3£«i/j^gift<5lc 
Jti^]E(OJa«*^«'>i-5#3«ffi4: U mjfB^2 u>X 
Bli'>*:< £ fc l tfc(0*u>'Xi:/>/j:< £ fc i tfccojEu 
>X£«:$^ mfte^3 ^vXB[*'>#< <t fc i fecoiE 

U>X^iEU>X^ ^u>X^^^^^n/c^>^< <b fc 

i l&co^uvx^ SutaSE^uvXcorsffiijo® 

«it^6:i:?r <fc "f 6 X— Ai/y X Q 

[ooi4] (6) fyjfcmx*). jE<nmvrt}&m-rzm 

IEc/)^^^^^-^5^3 u>XBJ: <9tll/&i*ft, JSJft/S 

td^2 u>X8¥(onnBB^HJaL, to, mjf£^2 uvX 
B <h fftgafg 3 u > X«co|ajPM^»'>-r S J: 5 lc. ffiKSi 
l u>XB, nutd® 2 i^XB&t^miffillS u>XBj*s 
»*iSft, nMat&2 u>X»ii«mi]tc to, nufd^3 

Xfllliiilife^igTfi^^.feigtzSt LT4^f^fRi](c^i/j $ ft 
5 X— A U> XJdiol^T, mjfd3l 1 U>X8f{iIEU>X 

liitt L, ffrfdH 2 U > XB«i'>fc < t fc 1 tfccoft U > X 
>'>^< £ fc 1 ftoO.TE U> X> £-3^ fiufd|g3 i/>X 
B!±. £ fc l m&4$i&mk1r2>JEiomQr1i 7 k-h'1r 

©'>tt< £ fc l ftooX^ x^.y ? u->-X£ . '><£< > fc 
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l iS«:^«ffii:-rs«coia»f^^Wi-6'>/ < c< t fc l tfc 
t5'M< £ fc l tfca>SS«#7;* u>XSr$trd 
[0 0 15] (7) ifeWiijJ: 9, TE<n>mftli$:fi~rz>m 

15 2 u->x#<7)iwRH^ii»nL, £o, fjfe^2u>xp 

/0 t^lES3 u^X^fSli!a^«/>i-5«t mifsmi 
u>X8¥, Hute^2 u->X^t5WIEm3 i/yXSi!8 
Sft^n, mjta^2 u->Xf£(±f£{|i|(c, E.omj|S^3U> 

S^^TMiM^^ic^LT^f^fliJ^ift^n^X- 

Au>xtcio^r, Huis^ i u>x^{±jeu>x i mn 
fiK, *tii*i/yxi tfe^jEu^xi &<7)2$fc«/*-e. 
mjfB^i i/yXBw><c< ^fc l ffi«r*«i*^«ax5«C: 
Se^IE^Ja*f 5 <fc L, mjf£^2 

u->X»f±/>«:< t fc l ftcDftU^X ^fclft 

VX(^4^tg^"C : \ »IS*3l/yXBiO'>ft<itli 

& 5 r t * Wm k~$~%> X — Auy X 0 
[0 0 16] (8) *ff«J:9, JEoimtfrJj&Girzm 

jEwffl«f**W"rs!B3 uvxttj; 9«*stt, 

ift^n. H9IEIB2 u>X8¥tififej|fJ(c, ^offiEjS3i/> 

* .« -c & Lt«#«wi()$ns x- 

Au>X(cjbH^r > mjfS^i uyXBii, MnMVrti$: 
Jl&#-fZ>'Pte< t fc 1 tfeco:/7*7-y * u>Xi:^ 

*snfc*4< tfcitkott'&uvxsr^^ mjtam2 
u>x^u?HufS^3 u>XW(i-tix-f f ix'>3te< t fc l 
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